Summary. Chronic 
Introduction
Reduction of dietary intake remains one of the most effective methods of modifying early development and the apparent rate of rodent senescence. Although animals fed a restricted diet live longer and are relatively free from the pathologies which affect control animals fed ad libitum they remain sexually immature (Asdell & Crowell, 1935; Kennedy & Mitra, 1963) . After dietary restriction for periods of up to 1000 days, survivors were reported capable of resuming growth and achieving sexual maturity when returned to ad libitum feeding (McCay, 1942) .
That general and specific diet deficiencies cause suppression of reproductive functions is well known, and several authors confirm the cessation of oestrous cycles in adult female rats fed a restricted diet in adulthood after normal feeding in early life (Rinaldini, 1949; Piacsek & Meites, 1967) . Carr, King & Visscher (1949) studied the increase in both total and reproductive lifespan in chronic calorie-restricted mice. On a diet containing half the calories of a standard mouse diet, C3H females, which are normally sterile at 11-12 months of age, were still fertile at 21 months when returned to ad libitum feeding, but were unable to wean their litters. Similar results were recorded for the A strain of mice by Ball, Barnes & Visscher (1947) . Berg (1960) restricted the food intake of female Sprague-Dawley rats to 67% of the control group fed ad libitum. Between 730 and 790 days fertility was assessed in 24 animals after return to ad libitum feeding; 67% of the animals were fertile but the litters were small and the weaning quotient was low. Glass, Harrison & Swerdloff (1976) demonstrated a highly significant negative linear relationship between the age of puberty and the growth rate in underfed amino acid-deficient rats. Long-Evans rats in which growth had been suspended for 2 years by maintenance on a tryptophan-deficient diet were able to reproduce at 17-28 months of age when growth was resumed after returning to ad libitum feeding (Segali & Timiras, 1975) . Control animals of this age were infertile because of senescence.
The attainment of sexual maturity in rats fed a restricted diet from weaning has only been achieved through the resumption or acceleration of growth resulting from a return to ad libitum feeding. It was decided to re-investigate the reported sexual immaturity of aged rats fed a restricted diet without enhancing growth rate by return to ad libitum feeding. females between 09:00 and 16:00 h each day. For experimental females <500 days old it was necessary to allow feeding ad libitum after parturition so that the litters could be raised and weaned.
Analysis of results
The significance of the differences between means was tested by using Student's t test. Nested analysis of variance for unequal sample size utilizing the procedure of StudentNewman-Keuls for a posteriori comparison of means was used to analyse data from the breed¬ ing studies (Sokal & Rohlf, 1969) . Homogeneity of two or more percentages was tested using the approach of Brandt and Snedecor (Snedecor, 1962 Although all the experimental females had reached puberty by 300 days of age, conception rate was low except for those breeding at 510 days (Table 2) . Litter sizes did not change with age but were less than those for control rats. Weight at weaning also remained constant.
Nested analysis of variance of weaning weight with age revealed a significant (P < 0-001) variance amongst mothers in any one age range in both control and experimental animals.
Discussion
These results show that a restriction of food intake to maintain body weight at 50% that of control littermates in the CFY strain delays but does not inhibit sexual maturation. Although puberty was delayed for as long as 180 days by restricted feeding, the onset of the reproductive decline was also markedly delayed, thereby extending the reproductive life-span in these animals. However, there was a discrepancy between the time of first vaginal opening and time of maximum conception. Asdell, Bogart & Sperling (1941) Berg (1960) and Ross (1969) (Festing, 1978) . In the Berg (1960) study, females restricted to 67% of the food intake recorded for the control animals showed a rapid growth to 160 g over the first 100 days of life, followed by a plateau such that, when assessed for fertility at 730 days, mean body weight was only 197 g whereas the CFY experimental females in the present study reached this weight at 300 days (Text- fig. la) . Glass et al. (1976) demonstrated in undernourished rats that the age of puberty (vaginal opening or first oestrus) was a negative linear function of the growth rate. In these same rats, the weight at puberty was not constant but was a quadratic function of the growth rate which was therefore considered to be more important in the timing of puberty than the arrival at a fixed body weight. Thus strain differences and the growth allowed by the degree of dietary restriction may well explain the differences recorded by authors for fertility in rats fed a restricted diet. This work was supported by a grant from the Nuffield Foundation to Professor J. G. Phillips.
